Chemical Geology
Introduction

26
It is now well established that the upper mantle is heterogeneous (Hofmann et al., 2003 ) . This 27 geochemical heterogeneity is evidenced by the composition of basalts which erupted along mid-28 oceanic ridges, which reveals the existence of broad mantle isotopic domains (e.g., the DUPAL 29 has shown an array of parallel trends on a global scale (Salters et al., 2011) . These authorsattributed 58 these sub-parallel arrays to the involvement of varying amounts of highly residual peridotites within 59 the upper mantle. According to this model, the non-uniformity of the depleted component together 60 7 HF. The rest of the elution was completed using 3M HCl to separate Rb from Sr and 4M HNO 3 to 119 separate Ba from rare earths. Nd was separated from Ce and Sm using 0.2M HCl and 0.35M HCl on 120 a 0.8x4cm Biorad column loaded with LN Eichrom resin. The Hf-Ti fraction was evaporated and 121 taken up in 6M HCl with a few µl of H2O2. It was loaded on a column made of a pipette tip filled 122 with 100 mg of LN Eichrom resin. Ti was first eluted with 10ml 6M HCl with 50µl of H 2 O 2 and Hf 123 was collected in 5 ml of 2M HF. 124
Sr isotope ratio measurements were carried out by thermal ionization mass spectrometry using a 125 (Fig. 2a) . We have 152 defined two different groups named "transitional-MORB" (0.11 < K 2 O/TiO 2 < 0.25) and "enriched- and 7. In this model, the ReLish component was produced 1.2 Ga ago, by a 6% melting event in the 326 garnet stability field, from a MORB source that has been isolated from the bulk silicate Earth 327 reservoir for 2 Ga. We are able to reproduce the trace element and isotopic systematics of Lucky 328
Strike basalts by a two-steps model: i) mixing of 20% of the ReLish component to a mantle 329 assemblage of DMM (70%) and Azores mantle (10%), and ii) a metasomatism of this local Lucky 330
Strike mantle by low-F melts produced in presence of garnet from the Azores mantle. This solution is 331 not unique and it is possible to fit the data with a different set of parameters. For example, the mass 332 fraction of the ReLish component is inversely proportional to its formation age: a more recent ReLish 333 would simply imply a greater proportion in the mantle assemblage. Our goal is therefore not to 334 quantify these melting events accurately, but rather to show that the presence of a ReLish component 335 in the source of Lucky Strike basalts is able to produce the atypical high εHf end-member (Fig. 6) . 336
The presence of such refractory component could also explain the relatively low degree of melting 337 (Hanan et al., 1986) , (Ito et al., 1987) , (Machado et al., 1982) , (Nowell et al., 472 1998), (Paulick et al., 2010) , (Salters, 1996) , (Schiano et al., 1997) , (Schilling et al., 1994) , (Shirey et 473 al., 1987) , (Yu et al., 1997) . 474 
